Abstract Intra-to multi-decadal (IMD) variation in terrestrial precipitation during 1901-98 was evaluated here by sampling annual precipitation rankings over 6-30 year moving time windows and converting those rankings to Mann-Whitney U statistics. Those U statistics were then used to identify the most significant concentrations of wet and dry years relative to a null hypothesis that assumes stationary climate variability. This time series analysis approach served as the basis of a climate survey method used to identify IMD precipitation regimes over continental areas, and was also used to evaluate IMD variation in time series of annual precipitation spatially averaged over those areas. These methods showed a highly significant incidence of wet years over North America during 1972-98, with 8 of the 10 wettest years of 1901-98 occurring during that 27-year period. A comparably significant incidence of late century wetness was also found over a northern Europe grid region, with 7 of the 10 wettest years occurring during 1978-98. Although significant wet and dry regimes were also found over other land areas in the last decades of the 20th century, the late century North American and northern European wet periods stood out as the most statistically significant found here during 1901-98. It is suggested that these recent wet periods are actually terrestrial evidence of a single multi-decadal precipitation mode extending across the North Atlantic, and the most observable evidence of an even broader pattern of recent North Atlantic climate change.
Introduction
When considered in terms of the surface energy budget, the Earth is a planet dominated by the influence of water. The short and long-wave reflectivities of ocean surfaces are lower than that of most natural terrestrial surface types, thus oceans are generally a more absorptive radiative sink per unit area. As oceans cover ∼71% of the Earth's surface and possessa S. A. Mauget U.S. Department of Agriculture-Agricultural Research Service, USDA Plant Stress and Water Conservation Laboratory, Lubbock, Texas, 3810 4th Street, Lubbock, TX 79415 e-mail: smauget@lbk.ars.usda.gov heat capacity that dwarfs that of land surfaces and the atmosphere (Sellers 1965; Hartmann 1994) , they are the leading collection and storage areas of radiative energy in the Earth's climate system. Levitus et al.'s (2001) estimates of the warming of various components of that system over the latter half of the 20th century show that the dominant increase in heat content is associated with the world's oceans. The portion of that heat content returned to the atmosphere is transferred mainly as latent heat energy, as ocean surfaces typically have low Bowen Ratios (∼.10). Such warming of the Earth's ocean-covered regions could lead to a potentially non-linear increase in atmospheric water content through the Clausius-Clapeyron equation, with an associated tendency to stronger precipitation events (Trenberth 1999; Meehl et al. 2000; Trenberth et al. 2003) . As a result, telling evidence of the increased radiative forcing associated with higher greenhouse gas (GHG) concentrations or a more active sun might be found in the movement of water from and to the Earth's surface; i.e., through the hydrological cycle.
The most recent IPCC assessment of the effects of anthropogenic greenhouse gases and aerosols (Ramaswamy et al. 2001 ) suggests that the current net radiative forcing of those effects is approximately +1 Watt/m 2 relative to pre-industrial conditions, assuming a cooling effect of −1 Watt/m 2 from tropospheric industrial aerosols. The climate simulations of Rind et al. (2004) indicate that while the effects of increasing solar irradiance are not negligible, GHG-radiative effects dominate global warming since the Maunder Minimum period. Similarly, the results of Lean et al. (1995) , Lean and Rind (1998) and Tett et al. (1999) show that while increased solar forcing may have contributed to warming in the first half of the 20th century, GHG-related warming effects dominated in the latter half. Studies of the potential effects of climate change during the 20th century have tended to focus on related variation in surface temperature (e.g., Parker et al. 1994; Easterling et al. 1994; Jones et al. 1999; Hansen et al. 2001 ) and the public perception of that change has centered on temperature effects ('Global Warming'). But other studies have looked for evidence of precipitation effects over varying spatial scales. Hulme et al. (1998) estimate that annual precipitation averaged over terrestrial regions has increased by approximately 2% over the 20th century, but also note a distinct drying trend in the latter half of that period. Bradley et al.'s (1987) and Diaz et al.'s (1989) Over North America previous work here has shown evidence of a significantly wetter climate in the closing decades of the twentieth century. Mauget's (2003) ranking analysis of annual precipitation averaged over the continental United States during 1896-2001 revealed that 8 of the 10 wettest years occurred during the last 29 years of that 106-year period. The general occurrence of high ranked wet years during those 29 years was assigned a less than 1% probability of occurring in a stationary climate. A shift to wetter conditions is also evident in the analysis of streamflow. Lins and Slack's (1999) trend analysis showed that annually recorded low and median daily streamflow levels have increased over time over broad sections of the United States. McCabe and Wolock (2002) identified a step function increase in annual minimum and median daily streamflow levels at U.S. gage stations after
